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HERBICIDAL COMPOSITION 

CROSS-REFERENCE 

This application is a 371 of PCT/EP97/05252 ?led Sep. 
24, 1997. 

The present invention relates to neW antidotes, their use as 
antidotes in herbicidal compositions, these compositions and 
their usage in the control of grasses and Weeds in cultiva 
tions of useful plants, especially in cultivations of maiZe, 
cereals, soybeans and rice. 

The objects of the present invention are compounds of 
formula I 

3 

Wherein 

R1 is hydrogen, C1—C4-alkyl, C1—C4-alkyl substituted by 
C1-C4-alkyl-X- or C1-C4-halogen-alkyl-X-, 

C1—C4-halogen-alkyl, nitro, cyano, -COOR8, —NR11R12, 
—SO2NR11R12 or —CONR13R14; 

R2 is hydrogen, halogen, C1—C4-alkyl, tri?uoromethyl, 
C1-C4-alkoxy or C1—C4-halogen-alkoxy; 

R3 is hydrogen, halogen or C1—C4-alkyl; 
U, V, W and Z. independently of one another, are oxygen, 

sulphur, C(R15)R16, carbonyl, NR17 or 

With the provisos that 
a) at least one of the ring members U, V, W or Z is 

carbonyl, and one ring member Which is adjacent to this 
or these ring members signi?es the group 

C: CH 

Whereby this group only appears once; and 
b) tWo adjacent ring members U and V, V and W and W 

and Z cannot simultaneously signify oxygen; 
R4 and R5, independently of one another, signify hydro 

gen or C1—C8-alkyl; or 

R4 and R5 together form a C2-C6-alkylene group; 

X is oxygen or —S(O)p; 
Y is oxygen or sulphur; 

R7 is hydrogen, C1—C8-alkyl, C1—C4-halogen-alkyi, 
C1—C4-alkoxy-C1—C8-alkyl, C3—C6-alkenyloxy 
C1—C8-alkyl or phenyl-C1—C8-alkyl, Whereby the phe 
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2 
nyl ring may be substituted by halogen, C1—C4-alkyl, 
tri?uoromethyl, methoxy or methyl-S(O)p-; C3—C6 
alkenyl, C3—C6-halogen-alkenyl, phenyl-C3—C6 
alkenyl, C3—C6-alkinyi, phenyl-C3—C6-alkinyl, 
oxetanyl, furfuryl or tetrahydrofurfuryl; 

R8 is hydrogen or C1—C4-alkyl; 
R9 is hydrogen, C1—C4-alkyl or C1—C4-alkylcarbonyl; 
R10 is hydrogen or C1—C4-alkyl; or 
R9 and R10 together form a C4- or CS-alkylene group; 
R11, R12, R13 and R14, independently of one another, are 

hydrogen or C1—C4-alkyl; or R11 together With R12 or 
R13 together With R14, independently of one another, 
are C4- or CS-alkylene, Whereby one carbon atom may 
be replaced by oxygen or sulphur, or one or tWo carbon 
atoms may be replaced by —NR15-; 

R15 and R16, independently of one another, are hydrogen 

R15 and R16 together are C2—C6-alkylene; 
R17 is hydrogen, C1—C8-alkyl, optionally substituted phe 

nyl or benZyl optionally substituted on the phenyl ring; 
R18 is hydrogen, C1—C8-alkyl, phenyl, phenyl-C1—C8 

alkyl, Whereby the phenyl rings may be substituted by 
?uorine, chlorine, bromine, nitro, cyano, —OCH3, 
C1—C4-alkyl or CH3SO2-; C1—C4-alkoxy-C1—C8-alkyl, 
C3—C6-alkenyl, C3—C6-alkinyl or C3—C6-cycloalkyl; 

R19 is hydrogen, C1—C8-alkyl, C3—C6-alkenyl or C3—C6 
alkinyl; or 

R18 and R19 together are C4- or C5alkylene, Whereby one 
carbon atom may be replaced by oxygen or sulphur, or 
one or tWo carbon atoms may be replaced by —NR2O-; 

R20 is hydrogen or C1—C4-alkyl; 
m is 0 or 1; and 

p signi?es 0, 1 or 2, 
as Well as agronomically compatible salts and stereoisomers 
of these compounds. 
The proviso a) denotes compounds of formula I, Wherein 

1, 2 or 3 of the ring members U, V, W/ and/or Z, indepen 
dently of one another, are carbonyl, and one ring member 
Which is adjacent thereto is the group 

This group itself appears 
only once in the compound of formula 1. Therefore, in the 
proviso a), “one” is the numeral. 
In the above-mentioned de?nitions, halogen is understood to 
be iodine and preferably ?uorine, chlorine and bromine. 
The alkyl, alkenyl and alkinyl groups appearing in the 
de?nitions of the substituents may be straight-chain or 
branched, and the same applies also to the alkyl, alkenyl and 
alkinyl moiety of the alkylcarbonyl, alkoxyalkyl, alkylthio 
and alkylsulphonyl groups. 
Alkyl groups denote for example methyl, ethyl, n-propyl, 
iso-propyl, n-butyt, sec.-butyl, iso-butyl, tert.-butyl, as Well 
as the various isomeric pentyl, hexyl, heptyl and octyl 
radicals. Methyl, ethyl, n-propyl, iso-propyl and n-butyl are 
preferred. 
Examples of alkenyls Which may be mentioned are allyl, 
methallyl, l-methylvinyl, but-2-en-1-yl, pentenyl and 
2-hexenyl, preferably alkenyl radicals With a chain length of 
3 to 5 carbon atoms. 
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Examples of alkinyls Which may be mentioned are 
propargyl, 1-methylpropargyl, 3-butinyl, but-2-in-1-yl, 
2-methylbut-3-in-2-yl, but-3-in-2-yl, 1 -pentinyl, pent-4 
in-1 -yl and 2-hexinyl, preferably alkinyl radicals With a 
chain length of 3 to 5 carbon atoms. 

The halogen-alkyl Which may be considered are alkyl 
groups that are substituted by halogen once or many times, 
especially once to three times, Whereby halogen signi?es in 
detail iodine and especially ?uorine, chlorine and bromine, 
for example ?uoromethyl, di?uoromethyl, tri?uoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
2-?uoroethyl, 2,2-di?uoroethyl, 2-chloroethyl, 2,2 
dichioroethyl, 2,2,2-tri?uoroethyl and 2,2,2-trichloroethyl. 

Alkylsulphonyl is for example methylsulphonyl, 
ethylsulphonyl, propylsulphonyl, isopropyl-sulphonyl, 
n-butylsulphonyl, iso-butylsulphonyl, sec.-butylsulphonyl 
and tert.-butylsulphonyl; preferably methylsulphonyl and 
ethylsulphonyl. 
Halogen-alkylsulphonyl is for example 

?uoromethylsulphonyl, di?uoromethylsulphonyl, 
tri?uoromethylsulphonyl, chloromethylsulphonyl, 
trichlommethylsulphonyl, 2-?uoroethyl-sulphonyl, 2,2,2 
tri?uoroethylsulphonyl and 2,2,2-trichloroethylsulphonyl. 

Alkylcarbonyl is especially acetyl and propionyl. 
Alkoxy is for example methoxy, ethoxy, n-propoxy, iso 

propoxy, n-butoxy, iso-butoxy, sec.-butoxy and tert.-butoxy. 
Alkenyloxy is for example allyloxy, methallyloxy and 

but-2-en-1 -yloxy. 
Alkinyloxy is for example propargyloxy and 

1-methylpropargyloxy. 
Alkoxyalkyl is for example methoxymethyl, 

methoxyethyl, ethoxymethyl, ethoxyethyl, 
n-propoxymethyl, n-propoxyethyl, iso-propoxymethyl and 
iso-propoxyethyl. 
Halogenalkoxy is for example ?uoromethoxy, 

di?uoromethoxy, tri?uoromethoxy, 2,2,2-tri?uoro-ethoxy, 
1,1,2,2-tetra?uoroethoxy, 2-?uoroethoxy, 2-chloroethoxy 
and 2,2,2-trichloroethoxy. 
Of the alkenyl radicals that are substituted 1, 2 or 3 times 

by halogen, preference is given to those Which have a chain 
length of 3 or 4 carbon atoms. The alkenyloxy groups may 
be substituted by halogen at saturated or unsaturated carbon 
atoms. 

The halogen-alkenyloxy Which may be considered are 
alkenyloxy groups that are substituted by halogen once or 
many times, Whereby halogen signi?es in detail bromine, 
iodine and especially ?uorine and chlorine, for example 2 
and 3-?uoropropenyloxy, 2- and 3-chloropropenyloxy, 2 
and 3-bromopropenyloxy, 2,3,3-tri?uoropropenyloxy, 2,3,3 
trichioropropenyloxy, 4,4,4-tri?uoro-but-2-en-1 -yloxy and 
4,4,4-trichloro-but-2-en-1 -yloxy. 

Alkylthio signi?es for example methylthio, ethylthio, 
propylthio and butylthio, as Well as the branched isomers 
thereof. 

Phenyl or benZyl per se, or as part of a substituent, such 
as phenylalkyl or benZylamino, exist in optionally substi 
tuted form, in Which case the substituents may be in ortho-, 
meta- or para-position. Substituents are e.g. C1—C4-alkyl, 
C1—C4-alkoxy, halogen, C1—C4-halogen-alkyl or C1—C4 
halogen-alkoxy. 

Corresponding signi?cances may also be assigned to the 
substituents in compound de?nitions, such as alkyl-Y, 
halogen-alkyl-Y, alkoxy-alkyl-Y, alkenyloxy-alkyl-Y, 
phenyl-alkyl-Y, alkenyl-Y, halogen-alkenyl-Y, phenyl 
alkenyl-Y, phenyl-alkinyl-Y, halogen-alkyl-X-alkyl and 
alkyl-S(O)-alkyl. 

In the de?nition of alkylcarbonyl, the carbonyl carbon 
atom is not included in the loWer and upper numeric limits 
for carbon atoms respectively indicated. 

10 

15 

25 

35 

45 

55 

65 

4 
Preference is given to compounds of formula I, Wherein 

R17 is hydrogen or C1—C8-alkyl, and R18 is hydrogen, 
C1—C8-alkyi, phenyl, phenyl-C1—C8-alkyl, Whereby the phe 
nyl rings may be substituted by ?uorine, chlorine, bromine, 
nitro, cyano, —OCH3, C1—CA-alkyl or CH3SO2-; C1—C4 
alkoxy-C1—C8-alkyl, C3—C6-alkenyl or C3—C6-alkinyl. 

Preference is similarly given to compounds of formula I, 
Wherein R1 and R5 are hydrogen. 

Preference is also given to compounds of formula I, 
Wherein A is R7Y—. 

Of these compounds, preference is given in particular to 
those in Which Y is oxygen. 

Preferred compounds of formula I are also those in Which 

U is C(R15)R16. 
Equally preferred compounds of formula I are those in 

Which R15 and R16 signify hydrogen. 

Equally preferred are compounds of formula I, Wherein m 
is 1, and V is oxygen or sulphur. 

Also preferred are compounds of formula I, Wherein m is 
0. 

Further preferred are compounds of formula I, Wherein R1 
to R5 are hydrogen, m is 1, V is oxygen, U is C(R15)R16 and 
A is R7Y—. 

Of these, particular preference is given to those Wherein 
R15 and R16 signify hydrogen, R7 is methyl and Y is oxygen. 

Important compounds of formula I are those Wherein U is 
C(R15)R16, m is 0, and R1 to R5 and A are de?ned as under 
formula I. 

Of these, compounds that are particularly important are 
those in Which R1 to R5, R15 and R16 are hydrogen, and A 
is R7Y—. 
Of these, the compound in Which R7 is methyl and Y is 

oxygen is quite particularly important. 
The process according to the invention for the production 

of compounds of formula I takes place analogously to 
knoWn processes, and is characterised in that a compound of 
formula VIIa or VIIb 

(VIIa) 

R2 

0 I 

(VIIb) 
R1 
/ U 

f/ 
5% O’ 

H OH 

Wherein R1 to R3, U, V and m have the signi?cances given 
under formula I, is alloWed to react With a compound of 
formula X 
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(X) 

wherein R4, R5 and A have the signi?cances given under 
formula I, and X2 signi?es a leaving group, 

a) in the presence of a base and an organic solvent at 
temperatures of 0° to 100° C., or 

b) in the presence of an eXcess of cesium ?uoride in an 
organic solvent at temperatures of 0° to 50° C. 

The process according to the invention for the production 
of compounds of formula VIIa 

(VIIa) 

Wherein R1 to R3, U and V have the signi?cances given 
under formula I and m is 1, takes place analogously to 
knoWn processes, and is characterised in that a compound of 
formula XIa 

(X13) 

Wherein R1 to RX, U, V and m have the signi?cances 
indicated, is reacted With a compound of formula VIII 

(VIII) 
0 

wherein R0 is C1—C4-alkyl, in the presence of a base and 
optionally an organic solvent. The process according to the 
invention for the production of compounds of formula VIIb 

(VIIb) 
R1 

(X U 
R2— | 
9 Q 
R, | 

H OH 

Wherein R1 to R3 and U have the signi?cances given under 
formula I, and U is especially oxygen, takes place analo 
gously to knoWn processes, and is characterised in that a 
compound of formula XIb 
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Wherein R1 to R3 and U have the indicated signi?cances, is 
reacted With a compound of formula IX 

in the presence of an eXcess of acetic acid anhydride at an 
elevated temperature for 2 to 24 hours, to form the com 
pound of formula VIIc 

(VIIc) 

and this compound undergoes enol ether cleavage With an 
aqueous base at 0° to 25° C., and is subsequently Worked up 
under acidic conditions. 

For the preparation of the compounds of formula I, eg 
the compounds of formula VIIa or VIIb may be reacted eg 
with an equimolar amount or an excess of reactive com 

pound of formula X, Whereby X2 signi?es a leaving group, 
for eXample halogen, especially chlorine or bromine, 

—OSO2@ CH3 
According to method a), this reaction takes place in an 

inert organic solvent, such as N,N-dimethylformamide 
(DMF), dichioromethane, tetrahydrofuran, dioXane, 
benZene, toluene, Xylenes, dimethyl sulphoXide (DMSO) or 
diethylether in the presence of a base at temperatures of 0° 
to 100° C. Suitable bases are for eXample sodium or potas 
sium hydride, butyl lithium, alcoholates eg sodium 
methylate, sodium ethylate, sodium i-propylate, sodium 
amylate or sodium t-butylate, trialkylamines e.g. triethy 
lamine or tributylamine, N,N-dialkylated anilines, sodium 
amide (NaNHZ), sodium-bis-trimethylsilyl amide (NaN 
(TMS)2), potassium-bis-trimethylsilyl amide (KN(TMS)2) 
or lithium-bis-trimethylsilyl amide (LiN(TMS)2). 

According to method b), the above reaction is effected e.g. 
analogously to Synlett 1995, 843, in the presence of an 
eXcess (2 equivalents) of cesium ?uoride in an inert organic 
solvent such as N,N-dimethylformamide at temperatures 
from 0° to 50° C., preferably 0° to 25° C. This process b) is 
especially suitable for reactive and toWards bases unstable 
starting compounds. 
The starting compounds of formula VIIa (m=1) and VIIb 

(m=0) may be produced analogously to knoWn processes, 
eg the former in accordance With the general reaction 
conditions of a Claisen condensation, as described for 
eXample in Houben-Weyl, volume VII, pages 5 60—5 90; ibid, 
volume VlII2a, pages 492, 495, 535 and 580; and ibid, 
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volume VI/1 d, pages 40ff. and page 275, as Well as Z. Anal. 
Chem. 190, 243 (1962). 

Accordingly, the compound of formula XIa is allowed to 
react With an ester of formula VIII in the presence of a base 
and an organic solvent such as benzene, toluene, alcohols 
such as methanol or ethanol, N,N-dimethylformamide or an 
ester, Whereby the employed ester of formula VIII may itself 
serve as the solvent. Suitable bases for the above conden 
sation reaction are for eXample sodium or potassium 
hydride, alcoholates such as sodium methylate or sodium 
ethylate, or potassium or sodium metal. 

This reaction method is especially suitable for the pro 
duction of compounds of formula VIIa, Wherein m signi?es 
1. 

For example, in the above manner, the neW compound of 
formula VIIa, 

(VIIal) 
R1 

R2 \ S 
l 

9/ 0 
R3 I ’ 

H OH 

Wherein R1; R2 and R3 have the signi?cances given under 
formula I, may be prepared from the compound of formula 
XIa1 

(XI‘CH) 
R1 

5 

2 m / R5 0, 

Wherein R1, R2 and R3 have the indicated signi?cances. 
The compounds of formula VIIa, are an important inter 

mediate product for the synthesis of the compounds of 
formula I. The invention thus also relates to these com 
pounds. 

The starting compounds of formula VIIb may be pro 
duced e.g. analogously to WO 92/08703, Heterocycles 35, 
305 (1993) or Z. Naturforsch. B, 34B, 283 (1979). The 
compound of formula XIb is accordingly alloWed to react 
With the ortho-ester of formula IX in an eXcess of acetic acid 
anhydride (AcZO) for 2 to 24 hours at elevated temperatures, 
eg 1 00° C, to form the enol ether of formula VIIc. This 
may be cleaved under basic-aqueous conditions at tempera 
tures of 0° to 25° C. Acidic-aqueous Working up, for 
eXample in the presence of diluted mineral acids such as 
sulphuric or hydrochloricacid, yields the desired product of 
formula VIIb. 

This method of reaction is especially suitable for the 
production of compounds of formula VIIb (m=0), Wherein U 
has the signi?cance given under formula I With the eXcep 
tion of C(R15)R1l, if R15 or R16 signi?es hydrogen, or R15 
and R16 are hydrogen simultaneously. For these derivatives, 
special processes are to be considered, eg those indicated 
in Tetrahedron Lett. 32, 851 (1991) or Chem. Ber. 107, 739 
(1974). 
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The starting compounds of formulae VII, IX, X, XIa and 

XIb are either knoWn or may be produced according to 
disclosed processes. 

For eXample, the production of the compound of formula 
XIa, is described in J. Heterocyclic Chem. 20, 811 (1983). 
The production of the starting compound of formula XIb1 

(XHM) 
R1 

0 _f\ \ 
k/ / 
R3 

Wherein R1, R2 and R3 have the signi?cances given under 
formula I, is described eg in FR-A-2 686 880. 

The intermediate products of formula VIId 

(VIId) 

R1 
OH 

_f\ \ _ 
R2 m 

/ / H 
R3 

Wherein R1, R2 and R3 have the signi?cances given under 
formula I, may be produced analogously to knoWn 
processes, such as that described in J. Chem. Soc. 101, 2546 
(1912), from the compounds of formula XII 

Wherein R1, R2 and R3 have the indicated signi?cances, eg 
in accordance With the folloWing reaction scheme 1. 

Reaction scheme 1 

R2 I HCOOCH3 
N H 

9 a 
R3 

XII 

0 
R1 
(/ / OH 

R _ | — 
2 k 

\ H 

R3 

VIId 



US 6,294,504 B1 
9 

The intermediate products of formula VIIe 

(VIIe) 
R1 0 o 

f\ \ 
RZT / / \ OH , 

R3 
H 

Wherein R1, R2 and R3 have the signi?cances given under 
formula I, may be produced analogously to known 
processes, such as that described in Chem. Ber. 93, 1021 
(1960), from the compounds of formula XIII 

(XIII) 
R1 0 o 

f\ \ 
| 
T// . 

Wherein R1, R2 and R3 have the indicated signi?cances. 
The intermediate products of formula VIIf 

(VIIf) 
H OH 

R1 I 
f\ \ 

—| 
k// , 

Wherein R1, R2 and R3 have the signi?cances given under 
formula I, may be produced analogously to knoWn 
processes, such as that described in Tetrahedron Lett. 1965, 
1599, from the compounds of formula XIa2 

k// , 

Wherein R1, R2 and R3 have the indicated signi?cances. 
The intermediate products of formula VIIg 

(VIIg) 

R1 

2 l / , R4 
Wherein R1, R2 and R3 have the signi?cances given under 
formula I, may be produced analogously to knoWn 
processes, such as that described in J. Org. Chem. 15, 1135 
(1950), from the compounds of formula XIVa 

15 
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R1 

N/ 

2 l / R5 

10 

(XIVa) 

k// , 

Wherein R1, R2 and R3 have the indicated signi?cances. 

The intermediate products of formulae VIIa2 and VIIa3 

(VII-a2) 

R1 R17 
r\ \ N/ 

R _| 
2 l 
/ / 0 
R3 I 

H OH 

and 

(VIIa3) 
H 

R1 
f\ \ / OH 

R —| 
2 l 
/ / N O 

R3 I ’ 

R17 

Wherein R1, R2, R3 and R17 have the signi?cances given 
under formula I, may be produced from the compounds of 
formulae XIa or XIa 

R17 

Wherein R1, R2, R3 and R17 have the indicated signi?cances, 
eg in accordance With the folloWing reaction scheme 2. 

Reaction scheme 2 

R17 
1) KN(TMS)2 
—> 

2) HCOOCH3, THF, 
—78—O° C. 
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-continued 

R1 R17 
(\ \ N/ | 

R2—||\ / / 0 
R3 I 

H O 

VIIaZ 

R1 

R f\ \ 1>KN<TMS>2 
2 l 2)HCOOCH3,THF, 

/ / N O -7s-0°c. 
R3 I 

R17 
XIa4 

H 

R1 
f\ \ / OH 

RZT / / N 0 
R3 I 

R17 
VIIa3 

The reaction of the compounds of formulae XIa3 and XIa4 
With the formic acid ester according to reaction scheme 2 
preferably takes place in an organic solvent such as ether, for 
example tetrahydrofuran (THF), at temperatures of —78° C. 
to 0° C. and in the presence of a base such as potassium 
bis-(trimethylsilyl)-amide (KN(TMS)2). 

The compounds of formulae VIIa2 and VIIa3 are neW and 
represent important intermediate products in the synthesis of 
the compounds of formula I. The invention thus also relates 
to these compounds. 

The educts of formula XIa3 in reaction scheme 2 may be 
obtained analogously to knoWn processes, eg as described 
in Heterocyclic Chem. 32, 73 (1995). 
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The educts of formula XIa4 in reaction scheme 2 may be 

obtained analogously to knoWn processes, eg as described 
in Synthesis 1987, 515. 
The starting compounds of formulae XIa2, XII, XIII and 

XIVa are either knoWn or may be produced according to 
disclosed processes. 
The folloWing example further clari?es the invention 

Without restricting it. 
Preparation example Hi (3-oxo-isochroman-4 
ylidenemethoxy)-acetic acid methyl ester 6CH (Comp. No. 
01.002) 

(Comp. No. 01.002) 

CH 

4.48 g (0.025 mols) of 3H-2-benZopyran-3-one-1,4 
dihydro-4-hydroxymethylene (Z. Anal. Chem. 190, 243 
(1962)) in 10 ml of DMF are added dropWise over the course 
of 5 minutes at —5° C. to a suspension of 1.2 g of sodium 
hydride (55% in oil) in 120 ml of DMF. AfterWards, 4.0 g 
(0.026 mols) of bromoacetic acid methyl ester are added. 
After removing the cooling bath, stirring continues for 1% 
hours at 25° C. The reaction mixture is subsequently poured 
onto a mixture of 400 ml of ice Water / 50 ml of 2N aqueous 
hydrochloric acid /200 ml of ethyl acetate, the organic and 
aqueous phases are separated from one another and Washed 
3 times each With 100 ml of Water and 100 ml of ethyl 
acetate. The combined organic phases are dried over sodium 
sulphate and concentrated. The oily residue obtained is 
triturated With diethylether/hexane and ?ltered. 5.34 g of the 
desired product are obtained With a m.p. of 81—82° C. 
The compounds listed in the folloWing tables may also be 

produced in analogous manner and according to methods 
illustrated in the documents cited. 

TABLE 01 

Compounds of formula I01 

(101) 
R1 8 1 

Lard». pk, 
5 

Comp. Phys. data 

No. R1, R2, R3 Z V m m.p. [0 C.] 

01.001 H, H,H o 1 '1 ¢CH 01 
/C 

C—CH\ /CH2 
0 

01.002 H, H, H /COOCH3 o 1 81-82 

C—CH\ /CH2 




























































